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Question 1 
1D: 37005 
Corect 


Ẹ Fag 


8 mins 54 secs 
7.00 out of 10.00 (70%) 


Which of the following statements about the Thrombolysis In Myocardial Infarction (TIMI) Risk Score is 
FALSE? 


Select one: 
Use of ASA in the last 7 days increases a patient's TIMI Risk Score * 
Patients with a higher TIMI Risk Score are at a higher risk for cardiac events or death 3 
Each criterion.of the TIMI Risk Score has a value of one point * 


The TIMI Risk Score is a risk v 5 n 
stratification tool used for patients Rose Wang (ID:113212) this answer is correct. The TIMI 


ith NSTEMI, STEMI, tabli Risk Score is not used for patients with STEMI. This tool is 
Tie SRS used only for patients with NSTEMI or unstable angina. 


Marks for this submission: 1.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand risk stratification tools used for patients with ACS. 
BACKGROUND: 


The Thrombolysis in Myocardial Infarction (TIMI) Risk Score is used to estimate the risk of mortality, 
myocardial infarction (MI), or severe ischemia requiring urgent revascularization in patients with unstable 
angina (UA) or NSTEMI. Patients are given 1 point for each of the following factors if applicable: 


* Age 65 or over 


At least 3 cardiovascular disease risk factors (e.g. dyslipidemia, hypertension, diabetes, smoking, family 
history of coronary artery disease) 


50% or greater coronary artery stenosis 


ASA use within the last 7 days 


2 or more episodes of severe angina within the last 24 hours 


Elevated cardiac markers (troponin or creatinine kinase) 


ST-segment deviation greater than or equal to 0.5 mm on ECG 


Patients with a higher TIMI Risk Score are at a higher risk for cardiac events or death. TIMI Risk Scores of 3 or 
greater are typically considered high risk. 


RATIONALE: 
Correct Answer: 


(Option #4): The TIMI Risk Score is not used for patients with STEMI. This tool is used only for patients with 
NSTEMI or unstable angina. 


Incorrect Answers: 


(Option #1): Patients are assigned one point towards their TIMI Risk Score for use of ASA in the last 7 days. 
(Option #2): Higher TIMI Risk Scores indicate a higher risk of mortality or cardiac events. 

(Option #3): Patients are assigned one point for each criterion of the TIMI Risk Score. 

TAKEAWAY/KEY POINTS: 

The TIMI Risk Score is used to estimate the risk of mortality, MI, or severe ischemia requiring urgent 
revascularization in patients with UA or NSTEMI. Patients with a higher TIMI Risk Score are at a higher risk for 
cardiac events or death 


REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes, In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 

[3] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction. Canadian Journal of Cardiology. 201 1;27(6):5402-5412. doi:10.1016/j.cjca.2011.08.107. 

The correct answer is: The TIMI Risk Score is a risk stratification tool used for patients with NSTEMI, STEMI, or 
unstable angina 


Question 2 
1D: 37007 


Corect 


P Aag 


Question 3 
1D: 37058 


Corect 


MG is a 58-year-old female presenting to the emergency room following an episode of chest pain 
lasting approximately 30 minutes. MG also reports experiencing nausea and shortness of breath. MG 
is diagnosed with unstable angina. MG does not have a family history of cardiovascular disease, she 
does not smoke, and she does not drink alcohol. MG's medical conditions include dyslipidemia and 
osteoarthritis. Her current medications are atorvastatin 10 mg daily and acetaminophen 1000 mg 
Q8H PRN. MG's physician has assessed her to be a low-risk patient with unstable angina and will be 
treated with medical management. 


Which of the following medications would be the LEAST appropriate for MG at this time? 


Select one: 

ASA X 
Eptifibatide ¥ 7 
Rose Wang (ID:113212) this answer is correct. Glycoprotein IIb/IIIa (GP IIb/IIIa) 


inhibitors are not typically used in low-risk patients undergoing medical management 
due to an increased risk of bleeding without sufficient benefit 


Clopidogrel * 
Enoxaparin ® 


Marts for this submission: 1.00/1.00, 
TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand medical management of patients with unstable angina or NSTEMI. 
BACKGROUND: 


Treatment strategies for patients with non-ST elevation myocardial infarction (NSTEMI) and unstable angina 
(UA) differ based on whether the patient is considered high-risk. Patients with NSTEMI/UA are considered 
high-risk if presenting with positive cardiac enzymes, ST segment changes, Thrombolysis in Myocardial 
Infarction (TIMI) risk score greater than or equal to 3, recurrent ischemia, heart failure, hemodynamic 
instability, sustained ventricular tachycardia, or have had prior coronary artery bypass grafting (CABG) or 
percutaneous coronary intervention (PCI). High-risk patients are managed with an invasive strategy (e.g. PCI). 
Patients who are not high-risk may be managed with medical treatment alone. 


Medical management of NSTEMI or UA involves administration of ASA, a P2Y12 inhibitor, and an 
anticoagulant (usually enoxaparin or fondaparinux). These patients should also be initiated on an 
angiotensin-converting enzyme (ACE) inhibitor, a beta-blocker, and antianginal medications should be 
optimized. 


Glycoprotein IIb/llla (GP IIb/Illa) inhibitors (e.g. eptifibatide or tirofiban) are a class of intravenous antiplatelet 
agents that interfere with the process of platelet aggregation. These agents are not typically used in low-risk 
NSTEMI/UA patients who are treated with medical management since the added benefit does not exceed the 
increased risk of bleeding, These agents may be considered for high-risk patients scheduled for invasive 
management who have ongoing ischemic symptoms, heart failure, severe arrythmias, or cardiogenic shock. 


RATIONALE: 
Correct Answer: 


(Option #2): Glycoprotein Ilb/llla (GP IIb/Illa) inhibitors are not typically used in low-risk patients undergoing 
medical management due to an increased risk of bleeding without sufficient benefit. 


Incorrect Answers: 


(Option #1): ASA 81 mg daily is indicated for all patients with acute coronary syndrome (ACS). 

(Option #3): P2Y12 inhibitors, such as clopidogrel, are recommended for medical management of patients 
with unstable angina or NSTEMI. 

(Option #4): Anticoagulants, such as enoxaparin, are recommended for medical management of patients 
with unstable angina or NSTEMI. 


TAKEAWAY/KEY POINTS: 


Medical management of NSTEMI or UA involves administration of ASA, a P2Y12 inhibitor, and an 
anticoagulant (usually enoxaparin or fondaparinux). These patients should also be initiated on an 
angiotensin-converting enzyme (ACE) inhibitor, a beta-blocker, and antianginal medications should be 
optimized. 

REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 


[B] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 
(ACS): a Canadian perspective on current guideline-recommended treatment--part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 


The correct answer is: Eptifibatide 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


AF is a 65-year-old male who presents to your outpatient clinic for a medication review. AF has a 


hiatas nå mninraidial imiaretinn (2 onnnthelsnnl) anatenaannhananl vafin Bannsa AEON 


2 uyun yass 
chronic stable angina, and erectile dysfunction. He smokes 5 cigarettes daily and has 2 
alcoholic drinks per week. His current exercise routine involves walking for 20 minutes 5 days a week. 
AF has an allergy to cephalexin which causes anaphylaxis. His blood pressure at the clinic today was 
130/75 mmHg and his heart rate was 75 bpm. AF's current medications include: ASA EC 81 mg daily, 
bisoprolol 10 mg daily, ramipril 10 mg daily, hydrochlorothiazide 12.5 mg daily. omeprazole 20 mg 
daily, famotidine 20 mg BID, clopidogrel 75 mg daily, nitroglycerin patch 0.6 mg/hr apply 1 patch 
qam ard take off qhs, and atorvastatin 80 mg daily. 


iin al ins aan 


Which of AF's medications is most likely to decrease the effects of clopidogrel? 


Select one: 
Famotidine % 
Omeprazole ¥ 

P Rose Wang (11 113210) this answer i correct: Omeprazole reduces the sifectof 


clopidogrel through inhibition of CYP2C19 which reduces conversion of clopidogrel 
to its active metabolite, 


Atorvastatin % 
Hydrochlorothiazide % 


Marks for this submission: 1.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To identify common drug-drug interactions with antiplatelet agents used in patients with ACS. 
BACKGROUND: 


Antiplatelets used in the management of acute coronary syndromes (ACS) include ASA and P2Y12 inhibitors. 
P2Y12 inhibitors include clopidogrel, ticagrelor, and prasugrel. These agents block the P2Y12 receptor on the 
surface of platelets which disrupt platelet activation and aggregation. Clopidogrel and prasugrel are 
prodrugs which are converted to active metabolites by P450 (CYP) enzymes. More specifically, clopidogrel is 
converted to an intermediate metabolite, then to its active metabolite, predominately by CYP2C19. Use of the 
proton pump inhibitors (PPIs) omeprazole or esomeprazole can reduce the efficacy of clopidogrel as a result 
of CYP2C19 inhibition. 


[Clopidogrel (c) [Ticagrelor (T) [Prasugrel (P) 
Potency of P2Y12 inhibition T, P <C 
Mechanism of P2Y12 Irreversible Reversible Irreversible 
inhibition 
Metabolism Prodrug Active moiety Prodrug 
CYP2C19 CYP3A4 CYP3A4, CYP2B6 
Efficacy T,P>C 
Bleeding C<T,P 
Other side Rash Dyspnea Clif history of stroke 
effects/precautions Avoid if <60 kg or <75 
years old 
Drug Interactions CYP2C19 inhibitors (e.g. CYP3A4 inhibitors (e.g. NSAIDs (applies to all 
omeprazole, clarithromycin) antiplatelets) 
esomeprazole) 
Dosing Loading dose: 300-600 Loading dose: 180 mg Loading dose: 80 mg 
mg Maintenance: 90 mg Maintenance: 10 mg 
Maintenance: 75 mg daily BID daily 
Min, # of days to 5 days 5 days 7 days 
discontinue before 
CABG/surgery 
RATIONALE: 
Correct Answer: 


(Option #2): Omeprazole reduces the effect of clopidogrel through inhibition of CYP2C19 which reduces 
conversion of clopidogrel to its active metabolite. 


Incorrect Answers: 


(Option #1): Famotidine is not associated with reducing the effectiveness of clopidogrel. 
(Option #3): Atorvastatin is not associated with reducing the effectiveness of clopidogrel 
(Option #4): Hydrochlorothiazide is not associated with reducing the effectiveness of clopidogrel. 


TAKEAWAY/KEY POINTS: 


Inhibitors of CYP2C19, such as omeprazole and esomeprazole, can reduce the efficacy of clopidogrel by 
inhibiting the conversion of clopidogrel to its active metabolite. 


REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes, In: Compendium of Therapeutic 
Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Sanofi-Aventis Canada. Plavix® (clopidogrel) monograph. http://products.sanofi.ca/en/plavix.pdf 
[31 JAMP Pharma Corporation. JAMP Prasuarel. httos://odf.hres.ca/dod pm/00057073.PDF 


[4] AstraZeneca Canada Inc. BRILINTA® (Ticagrelor). https://pdf.hres.ca/dpd_pm/00069621.PDF 


[5] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 


The correct answer is: Omeprazole 


Question 4 
ID: 37009 


AF's physician has prescribed sildenafil to treat his erectile dysfunction. 


eae Which of AF's medications would prohibit the use of sildenafil? 
Y Fiag question 


{Sena Feecbeck Sat one 


Hydrochlorothiazide % 
Bisoprolol ® 
Nitroglycerin Y 


Rose Wang (ID:113212) this answer is correct. Concurrent use of nitrates and 
PDE-S inhibitors is contraindicated, since this combination can cause very severe 
hypotension. 


Ramipril x 


Correct 
Marks for this submission: 1.00/1.00. 


TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To identify drug interactions for medications used to treat ACS and stable angina. 
BACKGROUND: 


Medications used to manage symptoms of stable angina and improve quality of life include beta-blockers, 
calcium channel blockers, and nitrates. Beta-blockers, calcium channel blockers, and long-acting nitrates are 
used to prevent anginal symptoms while short-acting nitrates are used for acute relief of symptoms. 


Indication Side Effects Drug Interactions Other 
10 - 12 hour/day 
nitrate-free period 
uirae important for 
Short-acting: sl quality preventing tolerance 
Sr apay Patch: 
oE SL Short-acting: PDES inhibitors (e.g. Rotate application 
neira Acute symptom Headaches, sildenafil, tadalafil, sites, do not apply 
( lyi ) relief syncope vardenafil) + severe below the knee or 
hypotension elbow 
= Long-actin, 
Mel et pao Prevent anginal Spray: 
{ glyo ), . symptoms Prime, do not shake, 
tablets (isosorbide E ey 
Cie minute intervals for 
up to 3 doses 
Improve quality Do not discontinue 
Beta-blockers oflife, prevent Bradyeardia,  Non-DHP CCBs + abrupt (con cause 
BB | hypotension, bradycardia, AV block rebound tachycardia 
(BB) aain fatigue EPEA, we or exacerbate 
symptoms angina) 
Calcium channel 
blockers (CCB) pane 
ypo CYP3A4 substrates (e.g. Avoid nifedipine IR 
Non-DHP: Improve quality oe clarithromycin, grapefruit) 
Diltiazem, verapamil of life, prevent aden Avoid non-DHPs in 
anginal (verapamil) Non-DHP + patients with left 
DHP: symptoms BBs — bradycardia, AV ventricular 
Amlodipine, ae R d block dysfunction 
nifedipine ER E 
nifedipine ER) 
RATIONALE: 
Correct Answer: 


(Option #3): Concurrent use of nitrates and PDE-5 inhibitors is contraindicated, since this combination can 
cause very severe hypotension. 


Incorrect Answers: 


(Option #1): Diuretics are not contraindicated with PDE-5 inhibitors. 
(Option #2): Beta-blockers are not contraindicated with PDE-5 inhibitors. 
(Option #4): ACE inhibitors are not contraindicated with PDE-5 inhi 


Question 5 
1D: 37633 
Incorrect 


Fag question 


TAKEAWAY/KEY POINTS: 


Nitrates should not be used concurrently with PDE-5 inhibitors. Patients should wait at least 24 hours after 
administration of a short-acting nitrate before taking a PDE-5 inhibitor. 


REFERENCES: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes. In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Froeschl, M. Stable Angina. In: Compendium of Therapeutic Choices, Ottawa, ON: Canadian Pharmacists 
Association. https://myrxtx.ca. 


[B] Mancini GBJ, Gosselin G, Chow B, et al. Canadian Cardiovascular Society Guidelines for the Diagnosis and 
Management of Stable Ischemic Heart Disease. Canadian Journal of Cardiology. 2014;30(8):837-849. 
doi:10.1016/j.cjca.2014.05.013. 


[4] Dobesh, P. Stable Ischemic Heart Disease. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, Posey L. 
eds, Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 


The correct answer is: Nitroglycerin 


TY is a 55-year-old male with a history of STEMI (6 months ago) presenting to your family health 
team. TY had an appointment with his family physician today and was prescribed a course of 
clarithromycin 500 mg BID for 7 days for acute sinusitis. TY's other medical conditions include 
hypertension, type 2 diabetes, and dyslipidemia. His current medications are ASA 81 mg daily, 
ticagrelor 90 mg BID, metoprolol 100 mg BID, rosuvastatin 40 mg daily, ramipril 10 mg daily, 
nitroglycerin spray 0.4 mg SL PRN, and metformin 1000 mg BID. TY does not smoke or drink alcohol. 
TY has an allergy to penicillin which causes a rash. TY’s blood pressure at the clinic today was 130/80 
mmHg and his heart rate was 65 bpm. 


Which of the following statements regarding clarithromycin and ticagrelor is correct? 


Select one: 


Clarithromycin increases the  -* 
effects oriog eo iN ough Rose Wang (ID:113212) this answer is incorrect. The 


a ea interaction between ticagrelor and clarithromycin is a result 
of CYP3A4 inhibition, not CYP2C19. 

Clarithromycin decreases the effects of ticagrelor through inhibition of CYP3A4 % 

There is no interaction between clarithromycin and ticagrelor 3 

Clarithromycin increases the effects of ticagrelor through inhibition of CYP3A4 Y 


Marks for this submission: 0.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand drug interactions with antiplatelet agents used in the treatment of patients with ACS. 
BACKGROUND: 


Antiplatelets used in the management of acute coronary syndromes (ACS) include ASA and P2Y12 inhibitors. 
P2Y12 inhibitors include clopidogrel, ticagrelor, and prasugrel. Strong inhibitors of CYP3A4 (e.g. 
clarithromycin) are contraindicated with ticagrelor due to an increased risk of bleeding. 


{ [clopidogrel (c) Ticagrelor (T) [Prasugrel (P) 
Potency of P2Y12 inhibition TP<C 
Mechanism of P2Y12 inhibition Irreversible Reversible Irreversible 
Metabolism Prodrug Active moiety Prodrug 
cyp2c19 CYP3A4 CYP3A4, CYP2B6 
Efficacy TP>C 
Bleeding C<T,P 
Other side effects/precautions Rash Dyspnea CI if history of stroke Avoid if 
<60 ka or >75 years old 
Drug Interactions CYP2C19 inhibitors (e.g. CYP3A4 inhibitors (e.g. NSAIDs (applies to all 
omeprazole, esomeprazole) clarithromycin) antiplatelets) 
Dosing Loading dose: 300-600mg Loading dose: 180mg Loading dose: 60 mg 
Maintenance: 75 mg daily Maintenance: 90 mg BID Maintenance: 10 mg daily 
Min. # of days to discontinue 5days 5 days 7 days 
before CABG/surgery 
RATIONALE: 
Correct Answer: 


(Option #4): Strong inhibitors of CYP3A4 (e.g. clarithromycin) are contraindicated with ticagrelor due to an 
increased risk of bleeding 


Incorrect Answers: 


(Option #1): The interaction between ticagrelor and clarithromycin is a result of CYP3A4 inhibition, not 
CYP2C19. 


(Option #2): Ticagrelor is metabolized through CYP3A4 and clarithromycin is a strong inhibitor of CYP3A4. 
Ticagrelor is not a prodrug, so concurrent use increases the effects of ticagrelor. 


(Option #3): Ticagrelor is metabolized through CYP3A4 and clarithromycin is a strong inhibitor of CYP3A4. 


LONCUTTENL use Tesut IN Increased UCayrelor exposure. 
TAKEAWAY/KEY POINTS: 


Strong inhibitors of CYP3A4 (e.g. clarithromycin) are contraindicated with ticagrelor due to an increased risk 
of bleeding. 


REFERENCE: 


[1] Rogers KC, de Denus S, Finks SW, Spinler SA. Acute Coronary Syndromes. In: DiPiro JT, Talbert RL, Yee GC, 
Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 


[2] AstraZeneca Canada Inc. BRILINTA® (Ticagrelor). https://pdf.hres.ca/dpd_pm/00069621.PDF 


[B] Graham M. Acute Coronary Syndromes. In: Compendium of Therapeutic Choices. Ottawa, ON: Canadian 
Pharmacists Association. httpsi//myrxtx.ca. 


The correct answer is: Clarithromycin increases the effects of ticagrelor through inhibition of CYP3A4 


Question 6 THE NEXT 5 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


1D: 37001 


HW is a 68-year-old male presenting to the emergency room with chest pain radiating to his left arm. HW's symptoms 
started 45 minutes ago and he was brought to the emergency room by ambulance. An ECG was completed by emergency 
medical services (EMS) which revealed ST-segment elevation and HW's blood work revealed elevated troponin levels. HW 
is diagnosed with an ST-elevation myocardial infarction (STEMI). This hospital does not have a catheterization laboratory 
available and the nearest facility is 3 hours away. Consequently, HW's physician decides to proceed with reperfusion via 
fibrinolytic therapy. HW's father passed away following a myocardial infarction at the age of 71. HW quit smoking 10 
years ago and has 3 alcoholic drinks per month. HW's past medical history is significant for hypertension, dyslipidemia, 
and COPD. HW's medications include: hydrochlorothiazide 25 mg daily, ezetimibe 10 mg daily, salbutamol HFA 100 mcg 
q4h PRN, and Spiriva Respimat ® (tiotropium) 2.5 mcg daily. 


Laboratory Parameters 


[ Parameter Value 

Blood Pressure 155/97 mmHg 
Pulse 99 bpm 

LDL 3.49 mmol/L 
HDL 0.78 mmol/L 
Serum Creatinine 101 umol/L 


Which anticoagulant is the most appropriate choice for HW? 


Select one: 
Bivalirudin * 
Warfarin X 
Clopidogrel'* 
Enoxaparin Y 


Rose Wang (ID:113212) this answer is correct. Enoxaparin is the anticoagulant of 
choice for patients undergoing fibrinolytic therapy. 


Marks for this submission: 1.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To identify which anticoagulant is preferred in patients with STEMI undergoing fibrinolysis. 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form, leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 


Medications used in early management of ACS include ASA 160-325 ma, nitroglycerin (sublingual or IV), 
morphine IV, supplemental oxygen to maintain saturations above 90%, P2Y12 inhibitors, beta-blockers (or 
calcium channel blockers), and anticoagulants (e.g. unfractionated heparin, low molecular weight heparins, 
fondaparinux, bivalirudin). 


Anticoagulants used in the management of ACS include unfractionated heparin (UFH), low molecular weight 
heparins (LMWHs), fondaparinux, and bivalirudin. The use of anticoagulants in patients with ACS has been 
associated with reduced rates of ischemic events and death. Anticoagulants are administered for at least 48 
hours or until the patient undergoes successful PCI. 


[ UFH Enoxaparin | Fondaparinux [Bivatiruain | 


Question 7 
1D: 37634 


Corect 
Y Fag question 


{Sena Feecback 


NUL pisicnicu 
z (increased risk of r 
STEMI + PCI Treatment of choice Alternative catheter-related Alternative 
thrombosis) 
NOT preferred 
STEMI + Treatment of (used in patients 
fibrinolysis ‘Altemalive, choice Altemative: undergoing PCI 
only) 
R Treatment of Alternative if 
NSTEMI/UA Alternative reg Alternative undergoing PCI 
SA Adjust infusion 
impairment (CrCl No adjustment required Reduce dose Avoid H 
<30 mL/min) rate 
Administration IV sc sc IV 
Frequent lab monitoring, 
reversal agent available Reduce dose if 
Other (protamine), risk of heparin patientis <75 Less bleeding Expensive 
induced thrombocytopenia years old 
(HIT) 
RATIONALE: 
Correct Answer: 


(Option #4): Enoxaparin is the anticoagulant of choice for patients undergoing fibrinolytic therapy. 
Incorrect Answers: 


(Option #1): Bivalirudin is reserved for patients undergoing percutaneous coronary intervention (PCI). 
(Option #2): Warfarin is not used for the management of patients with STEMI. 
(Option #3): Clopidogrel is not an anticoagulant. 


TAKEAWAY/KEY POINTS: 
Enoxaparin is the anticoagulant of choice for patients with STEMI undergoing fibrinolysis. 
REFERENCE: 


[1] Graham M. Cardiovascular Disorders: Acute Coronary Syndromes, In: Compendium of Therapeutic 
Choices, Ottawa, ON: Canadian Pharmacists Association. https://myrxtx.ca. 


[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 
(ACS): a Canadian perspective on current guideline-recommended treatment--part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 


[B] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and Management of Acute Coronary Syndromes 
(ACS): A Canadian Perspective on Current Guideline-Recommended Treatment — Part 2: ST-Segment Elevation 
Myocardial Infarction, Canadian Journal of Cardiology. 2011;27(6):S402-S412. doi:10.1016/j.cjca.2011.08.107, 


[4] Baxter Corporation. AXBERI. Updated July 27, 2023. https://pdf-hres.ca/dpd_pm/00071789.PDF 


[5] Aspen Pharmacare Canada Inc. ARIXTRA. Updated July 19, 
2019. https://pdfhres.ca/dpd_pm/00052315.PDF 


[6] Sandoz Canada Inc. ANGIOMAX. Updated September 28, 2016. https://pdf.hres.ca/dpd_pm/00036560.PDF 


The correct answer is: Enoxaparin 


Which antiplatelet agent should be initiated as soon as possible alongside ASA for HW? 


Select one: 
Ticagrelor * 
Clopidogrel 
Pies Rose Wang (1:113212) this answer is correct. Clopidogrel tx currently the 
preferred antiplatelet for patients undergoing fibrinolysis. Ticagrelor and prasugrel 
have not been studied as extensively in this population. 
Prasugrel X% 


Fondaparinux X 


Marks for this submission: 1.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To identify which antiplatelet is most appropriate for patients with STEMI undergoing fibrinolysis. 
BACKGROUND: 

Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form, leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 


elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
anaina (UA). 


Question 8 
1D: 37003 
Incorrect 


flag question 


Send Feedback 


Medications used in early management of ACS include ASA 160-325 mg, nitroglycerin (sublingual or IV), 
morphine IV, supplemental oxygen to maintain saturations above 90%, P2Y12 inhibitors, beta-blockers (or 
calcium channel blockers), and anticoagulants (e.g. unfractionated heparin, low molecular weight heparins, 
fondaparinux, bivalirudin). 


Antiplatelets used in the management of ACS are ASA and P2Y12 inhibitors. P2¥12 inhibitors include 
clopidogrel, ticagrelor, and prasugrel. Treatment with a combination of ASA and a P2Y12 inhibitor is referred 
to as dual antiplatelet therapy (DAPT). Antiplatelets are initiated to reduce the risk of a secondary cardiac 
event. Treatment with ASA is continued indefinitely and treatment with a P2Y12 inhibitor is continued for at 
least one year following ACS. In patients undergoing fibrinolysis, clopidogrel is the P2Y12 inhibitor of choice 
to initiate within the first 24 hours of presentation. The table below compares characteristics of the available 
P2Y12 inhibitors. 


Clopidogrel (C) | Ticagrelor (T) [ Prasugrel (P) | 

Potency of P2Y12 inhibition T, P <C 

Mechanism of P2Y12 Irreversible Reversible Irreversible 

inhibition 

Metabolism Prodrug Active moiety Prodrug 
CYP2C19 CYP3A4 CYP3A4, CYP2B6 

Efficacy T,.P>G 

Bleeding C<T,P 

Other side Rash Dyspnea Clif history of stroke 

effects/precautions Avoid if <60 kg or >75 

years old 

Drug Interactions CYP2C19 inhibitors (e.g. CYP3A4 inhibitors (e.g. NSAIDs (applies to all 
omeprazole, clarithromycin) antiplatelets) 
esomeprazole) 

Dosing Loading dose: 300-600 Loading dose: 180 mg Loading dose: 60 mg 
mg Maintenance: 90 mg Maintenance: 10 mg 
Maintenance: 75 mg daily BID daily 

Min. # of days to 5 days 5 days 7 days 

discontinue before 

CABG/surgery 

RATIONALE: 
Correct Answer: 


(Option #2): Clopidogrel is currently the preferred antiplatelet for patients undergoing fibrinolysis, Ticagrelor 
and prasugrel have not been studied as extensively in this population. 


Incorrect Answers: 


(Option #1): Clopidogrel is currently the preferred antiplatelet for patients undergoing fibrinolysis. Ticagrelor 
has not been studied as extensively in this population, 

(Option #3): Clopidogrel is currently the preferred antiplatelet for patients undergoing fibrinolysis. Prasugrel 
has not been studied as extensively in this population. 

(Option #4): Fondaparinux is not an antiplatelet agent. 


TAKEAWAY/KEY POINTS: 


Clopidogrel is the antiplatelet of choice to administer with ASA as part of early management in patients with 
STEMI undergoing fibrinolysis. 
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Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 
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of Cardiology. 2018;34(3):2 14-233. doi:10.1016/j.cjca.2017.12.012 


The correct answer is: Clopidogrel 


If percutaneous coronary intervention (PCI) was used as the reperfusion strategy instead of fibrinolysis, which 
of the following would be the most appropriate duration of dual antiplatelet therapy (DAPT) for HW? 


Select one: 
21 days * 
48 hours % 
1 year ¥ 


6 x 


nG Rose Wang (ID:113212) this answer is incorrect. DAPT should be continued for 1 year in 


patients with acute coronary syndrome (ACS) who received PCI. 


Question 9 
ID: 37004 


Incorrect 


Marks for this submission: 0.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand the appropriate duration of DAPT in patients with ACS. 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries. This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
thrombus can form leading to partial or total occlusion of the coronary arteries. Types of ACS include ST- 
elevation myocardial infarction (STEMI), non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 

Antiplatelets used in the management of ACS are ASA and P2Y12 inhibitors. P2Y12 inhibitors include 
clopidogrel, ticagrelor, and prasugrel. Treatment with a combination of ASA and a P2Y12 inhibitor is referred 
to as dual antiplatelet therapy (DAPT). Antiplatelets are initiated to reduce the risk of a secondary cardiac 
event. Treatment with ASA is continued indefinitely and treatment with a P2Y12 inhibitor is continued for at 
least one year following ACS. The ideal duration of DAPT for patients with a STEMI who received fibrinolytic 
therapy instead of PCI is also one year, but the American College of Cardiology/American Heart Association 
guidelines state a minimum duration of at least 14 days may be acceptable for these patients. 


RATIONALE: 
Correct Answer: 


(Option #3): DAPT should be continued for 1 year in patients with acute coronary syndrome (ACS) who 
received PCI. 


Incorrect Answers: 


(Option #1): Dual antiplatelet therapy should be continued for longer than 21 days for most patients with 
acute coronary syndrome (ACS). 

(Option #2): Dual antiplatelet therapy should be continued for longer than 48 hours. 

(Option #4): DAPT should be continued for 1 year in patients with acute coronary syndrome (ACS) who 
received PCI. 


TAKEAWAY/KEY POINTS: 


Dual antiplatelet therapy (DAPT) with ASA and a P2Y12 inhibitor should be continued for at least one year 
following ACS. 


REFERENCE: 
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Choices. Ottawa, ON: Canadian Pharmacists Association. https://myrxtxca. 


[2] Fitchett DH, Theroux P, Brophy JM, et al. Assessment and management of acute coronary syndromes 
(ACS): a Canadian perspective on current guideline-recommended treatment--part 1: non-ST-segment 
elevation ACS. Can J Cardiol. 2011;27 Suppl A:S387-S401. doi:10.1016/j.cjca.2011.08.110 


[B] Levine GN, Bates ER, Bittl JA, et al. 2016 ACC/AHA guideline focused update on duration of dual 
antiplatelet therapy in patients with coronary artery disease. Circulation, 2016;134(10):e123-e155. 
doi10.1161/cir.0000000000000404 

[4] Mehta SR, Bainey KR, Cantor WJ, et al. 2018 Canadian Cardiovascular Society/Canadian Association of 
Interventional Cardiology focused update of the guidelines for the use of antiplatelet therapy. Canadian 
Journal of Cardiology. 2018;34(3):214-233. doi:10.1016/.cjca.2017.12.012 


The correct answer 


year 


If percutaneous coronary intervention (PCI) was chosen as the reperfusion strategy instead of fibrinolysis, 
which anticoagulant would be the LEAST appropriate choice for HW? 


Select one: 


Fondaparinux ¥ 
Enoxaparin 


Unfractionated Heparin (UFH) * 


Bivalirudin * 7 
Rose Wang (ID:113212) this answer is incorrect, Bivalirudin is an appropriate choice 


of anticoagulant for patients with STEMI undergoing PCI. 


Marks for this submission: 0.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand anticoagulants used in the treatment of patients with ACS. 
BACKGROUND: 


Acute coronary syndrome (ACS) is a manifestation of coronary artery disease (CAD) caused by the rupture of 
atherosclerotic plaques. Atherosclerosis is the deposition of fatty materials on arterial walls which results in 
the development of plaques. CAD is the development of these plaques in the coronary arteries, This can 
result in impaired blood flow and oxygen supply to the myocardium (ischemia). if these plaques rupture, a 
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Question 10 
1D: 37000 
Corect 

Y Fag question 


ee 
elevation myocardial infarction (STEMI, non-ST elevation myocardial infarction (NSTEMI), and unstable 
angina (UA). 

Anticoagulants used in the management of ACS include unfractionated heparin (UFH), low molecular weight 
heparins (LMWHs), fondaparinux, and bivalirudin. The use of anticoagulants in patients with ACS has been 


associated with reduced rates of ischemic events and death. Anticoagulants are administered for at least 48 
hours or until the patient undergoes successful PCI. 


[ [ UFH Enoxaparin l Fondaparinux [ Bivalirudin 
NOT preferred 
STEMI+PCI Treatment of choice Alternative _—(inereasedTisk of A ltemative 
catheter-related 
thrombosis) 
NOT preferred 
STEMI + A Treatment of i (used in patients 
fibrinolysis Atematiye choice ticked undergoing PCI 
only) 
NSTEMIJUA Alternative Treatmentof Alternative Atetnetive i 
choice undergoing PCI 


Severe renal Adjust infusion 


impairment (CrCI No adjustment required Reduce dose Avoid ee 
<30 mL/min) 
Administration Mv sc sc IV 
Frequent lab monitoring, 
reversal agent available Reduce dose if 
Other (protamine), risk of heparin patientis <75 Less bleeding Expensive 
induced thrombocytopenia years old 
(HIT) 
RATIONALE: 
Correct Answer: 


(Option #1): Fondaparinux is the least favourable choice of anticoagulant for patients with STEMI 
undergoing PCI due to an increased risk for catheter-related thrombosis. 


Incorrect Answers: 


(Option #2): Enoxaparin is an appropriate choice of anticoagulant for patients with STEMI undergoing PCI. 
(Option #3): UFH is an appropriate choice of anticoagulant for patients with STEMI undergoing PCI. 
(Option #4): Bivalirudin is an appropriate choice of anticoagulant for patients with STEMI undergoing PCI. 


TAKEAWAY/KEY POINTS: 


Fondaparinux should not be used in patients with STEMI undergoing PCI due to an increased risk for 
catheter-related thrombosis in this population. 
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Matzke GR, Wells BG, Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: 
McGraw-Hill. 


The correct answer is: Fondaparinux 


Which of the following medications would be LEAST appropriate to initiate for HW for mortality benefits? 


Select one: 
Atorvastatin, % 
Nitroglycerin Y 
a Rose Wang (ID:113212) this answer is correct. 


Nitroglycerin may be used for relief of anginal symptoms, but is not associated with 
mortality benefits post-myocardial infarction. 


Perindopril ® 
Bisoprolol X 


Marks for this submission: 1.00/1.00. 

TOPIC: Acute Coronary Syndrome & Stable Angina 

LEARNING OBJECTIVE: 

To understand the treatments used to provide mortality benefit post-STEMI. 
BACKGROUND: 


Several medications initiated after acute coronary syndrome (ACS) have demonstrated mortality benefits. 


Copyright 24 PharmAchieve Corporation Ltd. and th 
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Hirst, dual antiplatelet therapy (DAPI) with ASA and a P2Y12 inhibitor (e.g. clopidogrel or ticagrelor) should 
be continued for at least one year following ACS. Ticagrelor has demonstrated superior efficacy to 
clopidogrel with regards to reducing mortality and preventing cardiovascular (CV) events, but clopidogrel is 
preferred in patients at higher risk of bleeding. Aspirin (ASA) 81 mg should be continued indefinitely for all 
patients with ACS. 


Second, beta-blockers and angiotensin-converting enzyme (ACE) inhibitors should be initiated within 24 
hours of ACS. Patients with contraindications to beta-blockers may be initiated on a calcium channel blocker, 
but caution should be exercised in STEMI patients since calcium channel blockers have been associated with 
increased mortality and morbidity in this population. Contraindications to beta-blockers include bradycardia 
(heart rate <50 bpm), 2nd or 3rd degree heart block in patients without a pacemaker, hypotension (systolic 
BP <100 mmHg), and reactive airway disease. Patients intolerant to ACE inhibitors may be initiated on an 
angiotensin 2 receptor blocker (ARB), but less evidence is available for the use of ARBs in this setting. 


Finally, all ACS patients should be initiated on a high-intensity statin regardless of baseline LDL levels. The 
PROVE |T-TIMI 22 trial compared pravastatin 40 mg vs. atorvastatin 80 mg in patients post-MI and found that 
the higher intensity statin (atorvastatin 80 mg) group had reduced rates of CV events and death. 


RATIONALE: 
Correct Answer: 

(Option #2): Nitroglycerin may be used for relief of anginal symptoms, but is not associated with mortality 
benefits post-myocardial infarction. 

Incorrect Answers: 

(Option #1): High-intensity statins (e.g. atorvastatin, rosuvastatin) have demonstrated mortality benefits 
following ACS regardless of baseline LDL levels. 

(Option #3): Angiotensin-converting enzyme (ACE) inhibitors have demonstrated mortality benefits in 


patients post-myocardial infarction. 
(Option #4): Beta-blockers have been shown to improve survival rates post-myocardial infarction. 


TAKEAWAY/KEY POINTS: 


Medications associated with reducing mortality post-myocardial infarction include high-intensity statins, ACE 
inhibitors, beta blockers, and dual antiplatelet therapy. 
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The correct answer is: Nitroglycerin 
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